In the economic and financial scenario Italian real estate funds industry continues its growth. This paper aims to investigate the investment policies and portfolio composition choices of Italian real estate funds, analyzing the impact on performance measured through the Sharpe ratio. The results show how real estate portfolio composition choices impact on the fund performance. The Sharpe ratio is influenced by age and fund setup typology. Furthermore, the study shows how the investment in "financial instruments" affects the fund performance.
Introduction
In Italy the criteria for selecting real estate investments are subjects of discussion between practitioners and academics, because the Italian real estate funds have grown considerably in recent years in terms of both asset under management size and of number of funds. In the economic and financial scenario Italian real estate funds industry continues its growth, infact both the asset under management and assets value increased in 2010 of 5.5% and 4.6% annually.
On December 31, 2010 171 operative real estate funds surveyed by Assogestioni/IPD had an asset under management equal to 23.276,7 mln €, with an increase of 5.1% compared to June 2010 (+5.5% in one year). Besides, the assets value has increased to 40.074,1 mln €, with a growth of 4.8% in 6 months (+4.6% in one year).
On December 2010, these funds were composed for 86.5% by reserved funds and for 13.5% by retail funds.
Fund development has been facilitated also by the evolution of the regulatory framework of these vehicles. The asset under management of fund has to be invested in real estate assets for a percentage between 66.67 per cent (prevalent investment) and 100 percent (exclusive investment).
The measure of two thirds is reduced to 51 per cent if at least 20 percent of the total value of the fund is invested in financial instruments representing the securitization operations concerning property, real estate rights or credit guaranteed by mortgage real estate 1 .
This paper aims to investigate the investment policies and portfolio composition choices of Italian real estate funds, analyzing the impact on performance measured by means the Sharpe ratio. The analysis focuses only on the patrimonial aspects of funds leaving out the aspect of income, and by expanding the types of investments considered, it evaluates the incidence of the components of property and other investments on the fund performance.
The research questions are:
-is there a relationship between portfolio composition choices and real estate funds performance?
-does sectorial diversification have a major impact on fund performance than geographical diversification in real estate portfolio composition choices?
the combination of assets which will offer the highest level of return for each risk level.
( Lee and Stevenson, 2005) .
The success of a particular diversification strategy depends upon the quality of the estimated correlation between the assets (Lee, 2002) , as the lower is the level of correlation between the assets, the greater is the potential portfolio risk reduction and the increase of return.
As far as real estate portfolios are concerned, the conventional approach to define the categories of diversification is to use property type and regional classification (Lee, 2001) .
The most common classification adopted in literature provides for the segmentation based on target use in: housing, commercial, industrial and offices (Young, 2000) .
Another important element of real estate portfolio diversification is the investment location which allows to distinguish properties in terms of region, size of integration context, a particular location inside the urban area (Cacciamani, 2003) .
A further category of investment is based on the socio-economic characteristics of an area divide the territory into areas with similar economic and financial structuresn that is a real estate diversification within a country which favors certain areas in relation to the dominant economic activity of regions, instead of areas based on a simple administrative division (Malizia and Simons 1991, Mueller 1993) At an international level, in literature there are several studies dealing with portfolio composition choices based on regional and sectorial diversification. The main approaches adopted in literature are: correlations analysis, the construction of efficient frontiers on the basis of the principles of Modern Portfolio Theory and the cluster analysis techniques.
Among the numerous contributions, Eichholtz et al. (1995) have analyzed data from the USA and UK to determine whether property-type diversification is better than the geographical one, using a set of methods including correlations analysis and mean-variance analysis. The choice of diversification at sectorial or geographical level varies in relation to both the market studied (US and UK), and the type of property considered. Lee and Byrne (1998) showed that diversification across the property-type dominates those across the regions.
The analysis adds a further comparison between the efficient frontier from portfolio diversification based on a geographical area and those for "economic" areas. The diversification based on the so called "economic" criteria offers more advantages in terms of risk reduction than geographical diversification.
In a later work Byrne and Lee (2010) , extending the time horizon, reconsider whether it is more advantageous, in terms of risk reduction, to diversify the portfolio by sector or by geographical area.
Through the use of the Mean Absolute Deviation portfolio approach and the cluster analysis the results show, in line with the previous work, that portfolios based on the sectorial diversification are preferable to those geographically diversified.
The analysis revealed that comparing the performance of the "conventional regional"
classification and one based on modern socio-economic criteria, the approach based on functional areas, may provide a greater reduction in terms of risk. Hoesli et al. (1997) consider the cluster analysis as a essentially descriptive and exploratory technique and point out the need to use further tests to assess the benefits derived from sector diversification versus geographical one.
Therefore additional criteria were applied such as:
-the methodology of Heston and Rouwenhorst (HR), useful to distinguish the two "factors"
(sector and geographic area) and to quantify the importance of each in determining real estate returns;
-analysis of individual risk of the asset and its impact on the portfolio
As regards the first approach, using the methodology of the dummy variables of Heston and Rouwenhorst (HR) and applying cross-sectional regressions: Fisher and Liang (2000) have proved the impact of the two types factors on the US real estate returns, highlighting how the sectorial diversification is more effective than the diversification by geographical areas as the former provides more benefits than the latter. Lee (2001) analyzes the UK real estate returns over the period 1981-1995, studying the impact on two diversification categories on property portfolio returns showing the predominance of the property-type over the geographical.
In addition, Lee and Devaney (2007) have examined the influence of sectorial and geographical diversification on commercial real estate performance over the period [1987] [1988] [1989] [1990] [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] . The study makes evident that the sectorial diversification prevails over the geographic area during the majority of the time subject to analysis, in particular during volatile periods of the real estate cycle. Then the diversification conducted at sectorial level is considered the most important aspect in the development of a portfolio strategy.
By extending the framework to include international portfolio diversification strategies, Glascock and Lynne (2007) adds new considerations to the debate on the benefits derived from real estate portfolios diversification across regions or property types .
With particular reference to the Italian market, Gabrielli and Lee (2009) investigated the benefits of regional versus sectorial diversification of property portfolio.
The analysis, which was conducted on 27 Italian cities during the period 1989 to 2007 applying the cross -sectional regressions, revealed that, in a first period, sector and regional factors affected real estate returns in almost equal measure so a diversification strategy based on regions might be as good as a sector based approach. Later on the analysis revealed that more recently in Italy the sectorial diversification has started to dominate the regional one.
In light of the literature analyzed, it is evident that in a country, property type (sector)
dominates the geographical diversification, (Lee and Byrne 1998 , Lee 2001 , Lee and Devaney 2007 as the former provides greater potential for reducing the risk (Hamelink et al. 2000 , Viezer 2000 ) so the sectorial diversification should be the first level of analysis when developing a portfolio diversification strategy (Fisher and Liang 2000 , Lee 2001 , Byrne and Lee 2010 .
As regard to the second approach, attention was focused on individual risk of the asset in order to examine the real benefits of diversification.
At a national level, literature was enriched by the contributions investigating this phenomenon by classifying the main risk factors which characterize real estate investment in tenant, exogenous, endogenous (Cacciamani, 2003) and financial, and focusing the attention on the study of risk profiles and their influence on the risk of individual investment and / or the overall portfolio (Mattarocci and Giannotti, 2006) .
Through the analysis of the efficient frontier of a portfolio of investment properties, Mattarocci and Giannotti (2008) , propose a model for the investments selection based on the major risk profiles of assets and a model for the construction of an efficient real estate portfolio. The results show that an ex-ante study of risk profiles can help identifying the best investment opportunities.
In a subsequent work Mattarocci and Giannotti (2009) in assessing the exposure to risk for a real estate portfolio, studied the impact of specific risk factors with respect to portfolio risk,
by applying a panel model that explains risk measures on the basis of the same characteristics of the investments and the portfolio. The study showed that the construction choices of the portfolio impact strongly on the variability of the results of real estate funds.
Finally Porzio and Sampagnaro (2007) examine the degree of diversification of a portfolio generated by the inclusion of a share of real estate. The results demonstrate that the inclusion of one or more real estate asset classes characterized by a good risk-return ratio and a lower correlation with other asset classes, determines a rise and a shift to the left of the efficient frontier.
This leads to identify the best investment opportunities at equal of risk, higlighting a benefit in terms of the overall risk reduction of the portfolio.
The impact of real estate portfolio composition choices on funds performance
The theme of mutual fund performance has been widely dealt with at both International and European levels, regarding the latter, in particular some works have focused on a comparative study across countries among which Otten and Bams (2002) is investing on funds performance in France, Germany, Italy, Netherlands and United Kingdom, while others have focused on individual countries 2 (Brown and Goetzman (1995) , Chen and Knez (1996) , Carhart (1997) , Blake and Timmermann (1998) , Indro et al. (1999) , Kothari and Warner (2001), Chen et al. (2004) .
With particular reference to real estate, several studies have focused on various performance measures comparing them, others have focused on the impact of the "characteristics" of real estate funds on performance.
The literature on performance assessment has been enhanced by a wide range of indicators whose purpose is to provide for a data of performance filtered by the risk component.
In the asset management industry, the Risk Adjusted Performance (RAP) measures are the best known instruments used in order to synthesize the profile of risk/return of an investment (Cucurachi, 1999) .
The literature concerning the risk-adjusted performance measurement of this type of investments is based mainly on the standard mean-variance approach (Young and Graff, 1995) . Most asset allocation analyses use this approach in analyzing the trade-off between risk and return (Leland 1999; Sharpe 2007 ).
Among traditional RAP measures, the most widely known indicator to explain real estate funds perfromance is the Sharpe ratio, which measures the relationship between the risk premium and the standard deviation of the returns generated by the fund, the portfolio, or the asset being measured (Sharpe, 1966) .
The study of these performance indicators is fundamental, and it is used in many works:
literature offers several empirical analysis concerning the comparison of performance measures, in particular among the Sharpe ratio and other alternative measures. Scholz and Wilkens (2005) present a system of basic risk-adjusted performance measures in order to understand the key differences between these performance measures and to clarify the links between them. The comparison between RAP measures based on total risk (Sharpe ratio and the total risk Alpha ) and RAP measures based on market risk (Treynor ratio and Jensen Alpha) shows that the appropriate risk measure to base the performance measurement on depends on the portfolio subject to be examined.
Several studies in literature show the goodness of these measures in order to select the best investment opportunities (Plantinga and de Groot, 2001, Giannotti and Mattarocci, 2010 ) and they are widely used to rank real estate mutual funds.
In fact Eling (2008) conducted an analysis on a dataset of 38.954 investment funds invested in seven asset classes over the period 1996-2005, studying whether alternative performance measures lead to different rankings than using the Sharpe ratio, and comparing the results.
The study made evident that performance measures such as Omega, Sortino ratio, Kappa, upside potential ratio, and other indexes, do not lead to significant changes in the ranking of investment funds compared to those obtained using the Sharpe ratio. These results show that, as in the case of hedge funds, the Sharpe ratio is adequate for analyzing funds invested in other asset classes.
With reference to the Italian market, Giannotti and Mattarocci (2010) The following studies show that performance is influenced by variables related to the portfolio composition and investment choices but also, the ability of managers can give a significant added value in achieving results.
O'Neal and Page (2000) examined the relationships between the "abnormal performance"
REMFs and characteristics of these funds, by using a cross-sectional regression.
Among the characteristcs of REMFs they paid particular attention on the size, the cost, the turnover and age of funds. The results show that the cost impacts positively on the performance and the high turnover is associated with high "abnormal performance". Age is negatively related to performance, suggesting that younger funds achieve better results while there is no relationship between fund size and abnormal performance.
The study conducted by Gallo et al. (2000) on the performance of REMFs in the period 1991-1997, emphasizes the importance of asset allocation in the pursuit of performance and shows that higher fund performance is attributable to fund managers' decisions.
The impact of real estate portfolio composition choices on funds performance has been studied at a national level by Morri and Erbanni (2008) , who investigated on the relationships between composition choices and fund performance, analyzing risk and return profiles of an American REITs sample, calculating Sharpe and Treynor ratios. The analysis revealed the convenience for a financial investor to select a plurality of specialized property portfolios and to benefit from specific skills of several funds manager, and that more concentrated REITs have better returns, especially when focusing on property-types rather than on geographical areas.
Looking at the Italian market Morri and Lee (2009) have focused their attention on Italian retail funds performance, identifying and analyzing funds characteristics. By estimating the relationship between Sharpe ratio and funds characteristics using ordinary least squares regressions, the research highlighted that active property management, fund setup typology and Herfindahl Index for property typologies have a significant influence on the riskadjusted performance.
Empirical Analysis

The Sample
The analysis has been conducted on a sample of 20 Italian listed retail funds, over the period 2007-2010; in particular this paper uses of half-yearly data.
The choice of a time span of 4 years was influenced by the unavailability of detailed data before 2007.
The significance of the sample on the horizon of observation is of 82,16% of the Italian retail funds on December 31, 2010 (Assogestioni, 2010) The sample was built using the, annual and half-yearly data provided by "Report of Scenari
Immobiliari" which provided information in detail on the geographical and sectorial distribution of property, as well as financial reports of retail funds, in order to identify what are the typologies of investment in which the fund invests its asset under management.
In the sample, real estate funds were classified in terms of :
-fund setup typology: blind pool funds and seeded funds -the modality of distribution of proceeds to underwriters: income distribution and income accumulation funds, mixed. The sample is composed as follows:
Source: Assogestioni data processed by the author
To conduct the analysis the attention is focused, as previously mentioned, on fund setup typology: blind pool funds and seeded funds, in order to find significant differences and analogies in terms of investment and of composition choices.
With regard to prevalent investment represented by investment in properties and property rights, blind pool funds have a lower average share of properties in the portfolio (80%) than seeded funds (89%) which have a market share above 94% of total assets (Table 1) . Retail funds are specialized both at sectorial and geographical levels. With reference to target use, most retail funds invest mainly in properties used for "office" and "commercial", while funds investing in other categories (nursing homes, hospitality, logistic, residential, other and industrial ) do not exceed 6%.
In the office sector the seeded funds carry the highest investment, while in the commercial sector a reverse trend is quite evident.
In the nursing homes compartment, seeded funds present no investments, while they increase their investments in the hospitality during the period 2007-2009 until they reach 9.68%, compared to the blind pool funds reducing their investment in the same sector.
In residential, the investment is slightly higher for the blind pool funds which show a share of assets invested in "Other" and "Industrial" only at the end of 2010 (Table 2) . With regard to asset allocation for property locations for macro-area it has been noted how funds are specialized, as they invest primarily in Northwest and Central areas rather than in the South and in the Islands.
Table 3-Average Asset allocation for property locations (macro-area) of retail funds (time horizon 2007-2010)
Source: Scenari Immobiliari data processed by the author
The analysis, which has been conducted with particular reference to regions, shows that fund investments are concentrated in Lombardy for the Northwest, in Emilia Romagna for the Northeast, while there is a prevalence of investments in Lazio for the Central area.
In particular in Lombardy blind pool funds represent a larger investment (43.65%), although decreasing over time, and much larger investments are also found in Emilia Romagna.
share (39.89%) compared to blind pool funds holding (21.65%) ( Table 4) . In particular Herfindahl index for property-typologies is greater for seeded funds ranging from 60 to 68 units than for blind pool funds ranging from 50 to 54 units (Table 5) . Even in terms of geography there is a highly concentrated portfolio albeit lower than the sector, as the Herfindahl index for property locations is around the 42-45 units for both types of funds, resulting slightly higher for the blind pool funds in the last 5 semesters analyzed (Table 6) . 
Methodology
In order to achieve the aim of paper, some hypotheses of research were formulated:
Hp1: there is a significant relationship between portfolio composition choices and real estate funds performance Hp2: sectorial diversification have a major impact on fund performance than geographical diversification, in a Country, in line with the literature Hp3: the components of residual and prevalent investment contribute to the improvement of fund performance
In order to verify these hypotheses, the Sharpe ratio was built and a "multiple regression analysis" was made among the Sharpe ratio and the variables examined, in order to assess which variables most impact on fund performance.
Among the several RAP measures, the Sharpe ratio was chosen, as despite being criticized it, is widely used from by theoretical and practical points of view ( The half-yearly average return of funds was calculated considering the return for each trading day built up with the logarithm of the ratio between the current closing price plus dividends eventually paid and the closing price in the previous trading day. In formulas:
where: ln is the natural logarithm.
t-1 R t = daily return P t is the closing price at time t, D t is the dividend eventually paid at time t P t-1 is the closing price at time t-1,
The daily returns thus defined, it was possible to calculate average returns among daily returns within the half-year and their respective standard deviation, in this way obtaining the half-yearly Sharpe ratio for each fund. 
Results
The impact of real estate portfolio composition choices on funds performance
In the period 2007-2010 Sharpe ratios of funds are higher for seeded funds than for the blind pool funds. A higher Sharpe ratio corresponds to a better performance in relation to the unit of risk (Table 9) . Table 9 The average age is 7 years as there are funds newly established and others that have an age which reaches 12 years.
On average the portfolio is invested in properties and property rights (IDR) for 83%, in liquidity (Liq) for 4% and in financial instruments (SF) for 7%, which indicates how the residual component has a lower incidence in the portfolio. In order to assess the soundness of the results some inferential tests have been carried out, in order to verify that the model is not affected by problems of multicollinearity and heteroskedasticity.
Multicollinearity was verified by calculating of the variance inflation factor (VIF) and the condition indexes.
The VIF are normal except for investment in properties and property rights (IDR), liquidity (Liq) and financial instruments (SF) variables exceeding the thresholds value specified in the literature (3 and 4).
Moreover, the ten dimensions of condition index show high values on the variables already identified by the VIF such as investments in properties and property rights, liquidity and financial instruments relating to the prevalent and residual investment components (Table   13 ).
The analysis has revealed the presence of the multicollinearity, as you can note from The results show the goodness of the model, as they show an increase of R 2 and a significant p-value (F). The independent variables studied explain 33.5% of the variance of the dependent (R 2 = 0.335).
Unlike the pooled model, the main explanatory variable of performance is the variable Age (β = -0.005), despite the fund setup typology (β = -0.034) also has a good influence on the Sharpe ratio.
The p-value <0.05 confirms the significance of the same variables, that is, the age and fund setup typology affect performance significantly.
Although the variables on portfolio diversification at the sectorial and geographical levels are not significant, the analysis highlights the inverse relationship that links these types of diversification to the fund performance.
With regard to the residual components of the investment, the Sharpe ratio increases of an average 0.003 for each percentage supplementary point invested in liquidity, while it is evident a negative relationship of dependent variable of -0.001 regarding the investment in financial instruments .
This confirms the results of the analysis of the correlations between the performance index and the variable related to investments in financial instruments.
The adequacy of the panel model was verified by making the "redundant test ", which was significant (p-value = 0.000), the conclusion is that, the two models considered, the panel model is preferable. Geographical diversification has a slightly higher impact on performance compared to the sectorial one. This results allows us to give an answer the second research hypothesis.
Finally, with reference to the latest research hypotheses, among the variables examined the prevalent investment has a significant impact within the investment policies of the Italian real estate funds.
With regard to the residual investment, only financial instruments give added value in the pursuit of performance even though in a marginal way.
Conclusions
The analysis focused on the investment chioces of Italian retail real estate funds, considering the importance of the different types of investment in the prevalent and residual investment, trying to show how these can affect the performance of funds.
Regarding prevalent investment, from the analysis of the portfolio composition for the target use and location of properties, the retail funds are specialized in commercial and office sector, with a natural concentration of investment, especially in the North and the Centre area.
The analysis of the residual investment detects a lower incidence of investments in liquidity and financial instruments in the investment policies of the retail funds.
The survey was carried out by applying of both a pooled OLS model and panel model with fixed effects; between the two models, the latter is more suitable for the analysis.
The results show that the investment and portfolio composition choices impact on fund performance (Sharpe ratio) and, as evidenced by previous studies (Morri and Lee 2009 ), the variables having the greatest effect on the latter are the fund setup typology and age.
Particular attention was paid to fund setup typology which affect the investment policies, in fact, for the time span examined, it could be seen that an increase in performance may occur in relation to the fund setup typology, as in presence of seeded funds is possible to obtain a higher performance than in the presence of blind pool funds.
The performance is negatively related to the age of funds, which means that new constitution funds lead to better performance than more mature ones. The results of the survey show that the sectorial and geographical concentration indexes are negatively correlated with the Sharpe ratio as they highlight that, the performance of the funds improves with appropriate diversification strategies.
Compared to Morri and Lee's work (2009) , the model built provides four additional variables including two for property investment which are properties and property rights and average property investment, and two for the residual (liquidity and financial instruments).
work, and one of the components of the residual investment, "financial instruments", affects fund performance, although in marginal way. Indeed, it is negatively correlated to the Sharpe ratio, that is, a lower share of financial instruments in the portfolio investment would increase the performance, while the variable related to the liquidity has no relevance on the performance.
Limits of the model and research perspectives
The future perspectives for this work are to extend the sample on a wider time horizon overcoming the limits of the panel model, due to sample size, in order to achieve more significant results.
The analysis of the composition choices, might be particularly interesting, diversifying property portfolios through the use of an additional criteria for the classification of funds, that is the approach based on socio-economic criteria in order to further segment the Italian market funds.
